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£ &ft tr c £ SrWtt £ -f 6 * * y co® it^-feo 

aii2 re**©**** y «>«iB*ffio 

IBT««*BI±Kio*aRW^4Jll«Sr»*-*-<5xa«r 
ft tf n £ Sr 4#«S <t -T 5 IS*JR 3X1^4 IBft ^ ^MWM ^ 

y ojaasatfe. 

Huism 3 oJiniAlMI&t/mBJB 2 olf^M^rM 
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[»*^7] miSAJRJKSr^fiJt-rSXa*, CVD 

jo m 0 

miB¥«ffSfi^B^jiiiDiAaHfr»tt-r6xa j: , 

*o«^a5HT«««JHt«:»«-r*xai: , 

*o«^ffiics*ifi»j»x^jiW«***»j«-r«xa 
xa<^ 

m> tt»2«7>jiiHJft»j»^w*^«Bf*cimiBsxy 
8**^-«r»j«-t-sfcae>«>^y yy»^«t5ia 

*««*»ftmiBT«««»«:i»*brittiB^y >-^» 

rt(co^TW«SJKS:3K"*-xa^ > 

[w**i i] «naT«»iHi«:*-rxa«>«fc, m 

BU'^ h*»*-rsxa«:fttf^^«:4*«i:-r<5W* 

[»*igi 2] miEu^ hi^^-r^xa^m^^^ 
x-^fetcj: ion? z.£&&mt'fzm#i%i its^o^ 

[If^i 3] HfliEt^;* h^iit^i^fc, 
5(? (IWBT««*BI±<o^«cai»W«cA*l«i*r»*-*-SXa 



(3) 
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[»#XRi4l fftjfE&JlJ^£^fi£-r6X*££r, CVD 

iw#*i i 5 ] flfrCAttflt* iT'R u ■*« srit 

4#»£-t--5W#iRi 3X111 4lS*(OS** J ?-^»iS* 

[0 0 0 1 ] i<? 

MiSS-ifeXVSi^oSBSS^ifelcWi?, i£L<te, til 

[0 0 0 2 J 

si ixmmMft\B\&) ^^-yMfi^c^ix^jtfp 

^lili, D R AM (Dynamic Random Access Memory) t. „ 
SRAM (Static Random Access Memory) blZ.ftW>£ 

T^^MO S (Metal Oxide Semiconductor) M h ^ is is 
^^Ci:oti^^T^6o £fc> DRAMI1SRA 
Mfctt:»LT±»Lfc,fc 5fc**«fls*5*L£«:J: 

[0 0 0 3] DRAMI3, ^^yt/Uh^V^^^I «?<? 

f^{B!UC— ^W&JRWag&'Rttfc, MIM(Metal Insula! 
or Metal)«5ftd«JK<» J ffl*ixrir^a. ±i£<7> «fc 9 , 
D RAMUS? jBk*^**JffiUr««S:lEtS-rSd^ Etft 

^fc<^£, ^«35»6>«>/-f Xft**«cj: *}®g,\z.m»ft 
^7-a*£i:s< ft£ 0 

[0 0 04] ±3ii>Oj: 9ftDR AM(7>^lc^^-C0j^^J: 

flsf/lr (Ta 2 Os) J^£#)#£ LT, f^^Ua 

(PZT) , ^^>l^y £^ (BTO) , ^ 50 
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is«t^ b*is7(?J* (STO) fO^<ofm^^ 

Jfl^<bixTt^6BMfcv' y (S i 0 2 ) JR£tfc-<TB& 

i 3 N 4 ) J^£J±-<TB&4f#0;*:£ (25-3 
0) ^tlTVv5OT, SPSHI^oSittSrttiroS-erSC 

[0005] £**^oss§4ft&H5ii!io#;t 
ftS # (7) « « T-£> 5 T «P (7) S S a £ tfc * £ 5 fc 

[0 0 0 6 ] Hi 2 ^11 1 4 LT S 

sfitsst^. 112 (a) \z.&-r£5\z. s ^>#>mi£ 

S*ir^5«i«PSs/y3yiS5itffllt5. c 

(7)ffi5 1 {CIS, JSJ^OCOLOCO S (Local Oxidation o 
f Silicon)$r^{c£ QmtisV =lslg:frht£Z>m*ftm 

(17— 1*7-00 5 4^^^ttT^5o h« 
^5 4 0W«tcf*y~;*fl(«Xtt KH , y«*ti*t 

[0 0 0 7 ] h««5 4RTf&3k<DNm$:1&m%i5 

5 (y^WXttK^-f^W) (U^MOS (Meta 
1 Oxide Semiconductor) M V 7 Isis?* # ^ ^ 

*Kt*ix63faoNSffiiR«*5 sossajiiiiiifeftflt 

$ ? h*— 7l:iiie 0 V>y a trie* 35* = 
2#»ja**i-t\ m6)^7X^g«fk^y3yj||6i 

W^7X-7^{^>y^yg6 2lc|j:, sgfi^V^ h 

[0 0 0 8] ftlC, 112 (b) {C/TtJ: 0 (C, CVD 
(^ib^^>-) TiN/ (^v) Ti 

*3-frT, ^ffiCTM@§6 6AeMt5 0 ^tf>T£& 

nsi t\z.x *>Tum,m&Mmt!tiz>o *(^> mi 3 



5 

(c) {Z7F-t£o\Z, ^yyyt6 3rtCU^h6 7 

[ 0 0 0 9] |13 (d) ^Tjk-TX 0 

/<U 716 5MTI5I«6 6 A^^tSo 
itT, T»t*6 6*Mt-5. WC, Hi 4 (e) t£ 
«-TJ:5fc:, (o 2 ) /7X-7SlcJ:^>!;^i 
6 3^01/^ h 6 7 £T s/ v'y/LT^fSo & 
{c, Hi 4 (f) (OTtJ:^c, c VDftC J: D^ffitc 

A*^j«Lfc«, ±»t«JR6 9 ASrBfa^fttlC/^ 
[0 0 10] ±^Lfc^*co®it^fe^^it 
^E- y ^jKtfi^ft^tt, Hi 3 (d) 0|(Dll4 (e) 

[ooii] ±3$ cd J: 9 (c i/^ h cor 
yoM^S^, M*.K4#JIW7 - 9 4 6 0 0#£r$8K 

[0012] £-f , 115 ( a ) (c^-T J: 5 tc, ^«>^f 
^co^n-ir^^T, gEtO ^ y h 9 isisX* 1 3 

o^s^nri/^v/^ySfii 3 l^StSo * 

^yt;i/h7y^^l30l^, y-h«ft»12 1, 

y-Mii2 3, y^««xf4K^>**i2 5 

(ffi**8**ft««l 2 5 a &ViK7M*»Afl« 1 2 
5 b) lc<fc OflWteJxT^So flF*i 2 7»KfftJR, fflF 
#13 3 Ji^iStffljlsfeSK, ^13 Ste?-**** b y 
«F#1 3 7 1^:^5/ h«L 8*14 1 ttJIIHl&At 

[0 0 13] fttc, 015 (b) {c^-TJ: 5^, ®P*9i& 
JftJRi 4 l *r«*ttaiy^>'^LrBfaoy-^««x 
J* KU"f yW& \ 2 5 fcit-rs^ h*-vH 4 1 

^y3VJRl4 3«rMt5. Hi 6 (c) \Z.t& 

i-J: K— ^h^ttis^y ^11 4 3^^c^^/^ 

5/^1X^7^114 3 3^1^, ^^s^firlC 
£ ^IC/^7il 1 3£^J&U ^CCVDftCJ; 
^iCmtil 0 lA«rMn o 
[0014] H l 6 ( d ) M^-f-i; 5 lc, 

^fe^COP VD (Physical Vapor Deposit ion) \Z <£ 9 ^ 
3dIC#"JxJ£ P Z T*>fe/S5S*t6*JRl 0 3 &Jtm-t 
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So Hi 7 (e) fca*-*-J:5fc, SfiJfeSJBSio 

^ — >-l 53^-r^^i:lT 4 §fi*feiSRl 0 

3 , t«5S@JR ioi arv^ y r« i i 3 
95««i o l 

[0015] tfcfC, 117 ( f ) (C/Tti: 5 i*^* 
h/^->15 3?:7r>'^^lTi*Lf:| > CVD 

w d^^(fiU(i l ltWrtt^o Hi 8 (g) 

K^-TJ; 5 ftili l l Sr^fiiffe^JRi o 3 0fi 

t, T^m#i o i Rti^&mmmi o 3o{iyM^S5 

«fc 5«c«|M*fe»iRl 1 1 afc»«t8. Hi 8 

(h) tc^-T^p^, 4Bi:J:«tfl0 5«:*rtL 
T\ T««il0 1, 8«fe»»10 3RV±»««l 

o 5 3&>b**snfc***^i i o*MtSo 

M[:Wi4 5eMU, 4*»f*;**y«:»aS 
<Z0 [0016] _L*£cOj; 0 te&MW- 7-9 4 6 0 0*^^ 

\c^^tit-mm:^m^xri\^. Hie (d) , hi 7 

(e) Mgt^Uii: 5 JC, T^illOlAM 
***6»JBti o 3*5il»tt^»j«Lfc«t:, 
^-vi 5 3^^^^ t irratiii 0 1 A&tfsg 

Jctfiflkfltl 0 3£Jil#;M^-^^U ftl:^^ h 
/^-yi5 3^7^>y^LTH*tt^So Lfc3* 
or. i/^h/^->i5 3^7r^^^t6^l: 
tt, Tit«l 0 1 Al^^^XX^i^^^^ 
COT', T«5««JRl 0 1 Atf>»ffi3&*a*SixT«*Sn 

j<? 5^^^4<45 tt ^Ji^x., milioiAwS 

£ S^tfeM 1 0 3 <D#{fcj&*fc< ft 5 CD 
T% ***-T-<z>y-^«*#tto«T«:BSJt-*-5ri:3ft« 

[0017] 

[aiw^Wifcuj; 5 t-rz&m] tz.^x, 
94600 *ir'£nnm<Dftte<D2tmw* * y costit^rfe 

r-fi, i/^ h<DT y-»if^(D±MWmm<om^^ 

5sa«3&^*>So -r^tPo, ±iH^«is*<^*a»#^ ^ y 
<o»a*4fet?tt, hi 7 (f) cox^{c*5^r, 
cvDfeia v&mfmi 1 1 ^#*cfE^rt 
^nrt/^ttftiii 0 3Mir^-mt 

5o ^Ifeill0 3^Ta 2 O 5 l|W^:9^ 

temitis}) =*zsBtntitmai&b ut^ev v-^> (sih 

50 Z.<Drftm&?\Z.T a 2 0 5 ^3l7C^tL6 J: 9(C^S 0 
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[0 0 18] _bi$cDj: M:Mlti»Jil l l 

Hi 8 (g) oiic^^t, n^-tt^-x^v^t 

ct Oat-x^y* ITll&fgl 11a Sr^-TS t 
[0 0 19] £fct^ ilE^E**)*****!* tf>»! 

a*ife-c«:, His (g) (oumzj: vwstt&mmi i 

oT, T«t«i o l ^ 0 5 ^^SJItSJ: 
[0020] ^o^ejte. ±&<z>*»^«^Tfe£njt 

[0 0 2 1 ] 

f^KIMiMMt^lS^, JblEJIPB*6*JR 

ieMtsii^, ^m-tiev-y v^*^^^ 

[0 0 2 2] M*«2lBtt*>«91tt, *»f***J:^^ 

y y^IS«f«:fllifc¥i#^ ^ y oSig^fel^ 

ttf^sid i <DM m&mm&j&m-t z i§ t > 
hirMtsii^, ±ia» 

i<oJIIBIft»K±JcJB2©JIIBIfe»JB*»*U*:*, « 
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tsv- y y^irti:©*T»tiKt»tii £ , 

[0 0 2 3] »**3ia*<0«Sli:, IS**! 1X13 2 IE 

/0 [0 0 2 4 ] »3fcIR4lEtta>$89il:J\ |S^Ji3fSiS<7>^ 

[0 0 2 5 ] WsRJi5|B«0«Ktt, ff^ 3 XI* 4 IB 

*««r»«-*-«xaSr^Ori:«:»»i Lt^5. 
[0 0 2 6 ] 1**4 6 |Btt<7>«^ I*, 1***1 1 7^ 5 GO 

!B**l6»K3lVJi««*JBl*r«fia-#-SXa^*lc, i: 

^ iam2o«pfljte^KJi^m3(7)«pm»jg^^j*b, * 
^^o j _htam2o/irfl^mM^ai^^{ci^*ur, 
-^»rttsii^, i* try f^v^ 

[0 0 2 7 ] »*9[7lB«a538Wtt, lf*ll5Xte6M 
itSIl^r, CVDfe, PVDSXI4Mf^*b 

[0028] m&m8w.m<omw& % f**«5, 6x« 

[0 0 2 9] »*JR9lS*C05g^tt, *«*StEJiJO 
JilB^»ffS«^±B5^JliniftKfll<:»at-£xa^. 

v-y yyi^co^T^ilr^tiii , ^oi^ 
B5^**«»*at/±**«««:*J«-rsxai: «r«tf 

[0 0 3 0 ] fft^Jil OlB«*>38WMt. **^S«E±iC 
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lial l ogrflftSll^f 2 (DSKiiS 
[0 0 3 1 ] »#*Il llE*tf>»91tt, »*59Xttl 

jfe-rxa^^jc, jiiBt-v 1 ^ KS:i»*-raxa*r*trc: 

[ 0 0 3 2 ] !S#*Il 2iBtt<z>a91tt. M*«i iia* 
^S*»^^«a*rftlc« 5 , ±1ET««««*«H-X 
iott^ ±IBi^^ h«rB»*-r«xa*:4tfr ^S:4# 

[ 0 0 3 3 ] 3lH«<Z>?8WW:, 1 lXli 

A*fll«:fl?fi!c't-Sxa«r«tpr: £ *W&h lt^$ 8 

[0 0 3 4 ] |f*JBl 415«<£>3SKH IS^Jgl 3|B^ 
o»**^o»ac*«fe^«l9, ±|BA*««r*fifc-r5X 
a£. cvdS, p VDttXI4W#<^«*-&to-frl£j: 9 

[0 0 3 5 ] W*JS1 5|a«0»Wtt, 3X1^ 

xru zm^zztzmmt u^a. 

[ 0 0 3 6 ] 

fc***#^*y »»a*ao«rtt4rxaMi^*i-xa 

h 3 &U«y- M@4l:-7^^it| ) 

±miz.mnfe»mttzzi&m&Q. 5-1. o^mo^ 
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ft^y 3yjH6*»at6. 
[0 0 3 7 ] r*UcJ:?K hm@4^t^tt^cr)NM 

ws^5ia>?Mo si h7>^^^b«5^^y 
Ki/>r y««sr«*t«**oNaa: 

m.&<&fritT-foZ>\<^t>*P& LDD (Lightly Doped Drai 
n) iSCiot^Tb, *3F*B*a*fl(*0^0*L 

[0 0 3 8 ] ii (b) (c^-r J: cvDft 

^ [0 0 3 9 ] 12 ( c ) (c^-f J: 5 ^X-v 

CVDgia 5^ffi^iRJ¥i&5|lfe5 0 nmO^^XTSI 
[0 0 4 0] 12 (d) ir^fJ: 91c, 7t M 

yy^y^m^x ^> 7 p 7X-7K»bv'y3>'Ru& 
■raws j; otztsv^ymi zzftm-tz* 

[0 04 1] 13 (e) \Z.7F-t£ ? CVDS 

t£<fc Gi£ffilCjRJ5a*Bfc 1 0 nm<DT i NlRXtfJKJBf aSBS- 
Jfl 10 nmCDT i 1(7)88^^^5^ y Til 5 Sr^J* 

C Vnm&%&&-&t>-&X, 4ffilC«fi?5-10nm(O 
yU^^r^A (R U ) «a»fefifc5T«rtt*JBIl 6 A&JgS 

117115 11 F-7 ( h^ B a 0 v'y^^bfi5c5^i 
= h 8 3&»bT»«*«l 6 Aki^SKfc^pmfcj^tt 

[0 0 4 2] &fc. 13 ( f ) {c^-f £ 9 ^oBic 

'>y>^»13rtl^^hI17?:ato 
S«fe3S^ «fc 19 h 1 7^v-y 3f*)lCCD^ 

[0 0 4 3] 14 (g) (c^-Ti: 

5^ s/^{d J: 19 ^^X-^^ftv-y nygi 2 o*ffi*:5pa-ft 
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[0 0 4 4 ] 14 (h) *c^-fJ;5M, »5B^7- 

X-^S^j: 9 vy >-^?»l 3rto8oT^5©^ h 
i7 4rTjx^U|ft*tS. rr^?*tttt, S 

0 2 /N 2 = 1000~3000/l00~200s cc 
m (Standard Cubic Centimeter per Minute) 
+ — 

10 0 ow 

133~665pas (Pascal) 
200-3OOt 

[0 0 4 5] JbxfcLfc J: 5 ft, 03 (f) -114 (h) 
M;b£.oT\ T^Ml6A^DIlTTiiSl6 
ft(:|4 (h) b 1 7tf>^3f 

[ 0 0 4 6] 15 (i) M^c-fJ; 5 CVDS 

^T^^l 6^ao(D^JCJKff^5~l 0 nmCOR 

SJ: 5ft««f«^ Uro«WS:ffi5o 

♦ Xf* coffin 
Ru(EtCp) 2 , 0 2 /N 2 

11 3 3 0 pas i^T 

I&50 Ot£*T 
[0 0 4 7 ] Jhi$OR u<D£ 5ft4#K*>£JBWL, SMbS" 
y xi ylw J: 5 ft*6»JBIJb«cW:« £ A. if at* Lfc^a*, 

£<> Butt, ±.m<om$ij&&3k&T-miRi&*mi 
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Hff*^tBt-fc5o illicit, B!iilAttT«« 

:fctt5R uJK^J*ftW4£r*LTi>5o A, BO^ftt 
(Oit«l!3&»bWb*»ftJ: 5t^ RuR^badlKaftK 

£>tf£ J: t) t>*#ftfilt*i^fti&*fl^bJ^5c^:S:*Lrv^ 

[0 0 4 8 ] 1 5 ( j ) (C^-T J: 5(w, CVDft 

8«6«Ji2 0Sr^t5. Ta 2 Os»«>*»*« i W:, 

T a (OC 2 H 5 )5/02= 0. l/2000sccm 
B&6 6 p a s 

[0 0 4 9] 16 (k) \Z7F-t£ 5 {C, CVDvfe 

fC£ t)^ffi(CJK»^l 0 — 20 n mOR u^^>b^c-6± 

«**«2 i A«r««-ra. m^, me a) c^tx 

5(-, C V Dj^C J: ^) iffiCif ^ 1 0 0 - 1 5 0 n m 
(D^^^xV (W) i2 2BMt5 e :Wi2 2 

[0 0 5 0 ] m 7 (m) tC^-Tct 5(C, WJHI2 2 

r, Wi2 2, iSB««2 1 AXtFSSi|s6,*JR2 0«:Jffl 

j^2 l A^B?H(75^ic^^ — xi^^*nTJi«5a«i2 

[0 0 5 1 ] 17 (n) \Z.^-T£ o (C, ^X-^ 

CVDSCJ: "3^E(CllRJS^||fe5 o 0 nmO^X-^Sfc 
i^>!lnyl2 5e^t5 0 18 (o) {C^-T 

£5*c, y^X^Sjbv'li ^>^2 scot:^ h = >^* 

ft, :oi/^h26^7^^^ir, /7Xv8jt^ 
5(7 h8 ^ffit6o 
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[0 0 5 2 ] 18 (p) t£^"r<fc5lC, CVOm 

\zx v^mizmmtm i o nmc^T i NxgRxfmm&ti& 

1 0 n T i i^gi/5^i5^ ii 7g 2 8 , RXf 

09 (q) \Z7jk~r£olC^ CMP (Chemical Mechnical 
Polishing) miz£V , ^ y T«2 S&tFWj^ 9 CO^F 

'< V 712 8MWg2 9^iS^^^ h =» > 

h 3 0&Mf$rtZ>. 
[0053] 19 (r) <fc o \Z , CMPft 

l£ ct D^ffifCflUSd* 3 0-5 0 nmOT i NJ^3 1 

$t it, t*^ h=r^^^ h 3 o ^»jgg-rs t:^ hem* 

3 2Sr«Str, ^l^^-y 
[0 0 5 4] MlfcJ:3{:, - <Dm<n¥UW* * U o 
«3S*ife^J:ix«, RuR^^ST»«a»i6AS: 

JRl 6 AS:fe*LtTM«l 6 Sr^t, \sis*b& 
7 yi/y^J: 0l**Lfc«, T«i6SffiW: 

8£31£^S£-i±\ :^(aa 2 0 5 »bi^ftt 
il2 0?:Mt5J;9(:Lfcor-, «*&flkK2 0tt 

T»t«i6^«ut^ 8 tm-rz X 

*ffi3ft5K*$nrt^fti^a«** 1 8 ojbht^S!**^ 

TMJilS. ttltyZ-, Is is* b 1 7 <DT y is is ft 
[ 0 0 5 5 ] L3&^t>, 

[1 1 7 ( f ) oj&MkJR ill ^MtSXgMi l 8 
(g) oftflkKl ll^y^^ LriiiajfeJftJRi 

i i afc^atsiattM^/iP©^ gEjc^fifcsn 

T, @i9l07lfci5i, TMiioUiWSg 

10 5 £<7>fg»fc£i:fcl,\ 

[0 0 5 6 ] 11011 ^ *>ffiJM £ o bixfc^aS^ 

y (D^^m^-(DV -^m^4#f4^^"r^^r-, y — 
(KM) ^EP^OMffiVp («M) 
^LTi/^o A2*::tf>#HcJ;5^t££;^LT^£^ Hi 
oa>ibWba>fc£ r*>Micj:SWttAfi, ai*D« 
Evp^/h^«T-ii y — *m«fc&4>&< fliis: t 
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[0057] r.co J: 9 r.o#jco#fj&ic £jh,tf, y ^ 
y-t/u hyy^i? l 0 ^^Lfcv-y ^^£j£l_L<7) 

h 1 7 * <h LT5F*fcT*MK««t 1 6 A£{& 

*ltraiil6^Mt, IsZs* h l 7 &T yisls 

Lt ©StlSrfi 5 R u R^bASSKAM l 8^31^ 
,fMMt/^< tt), T««SJDXWfc:± CfcK«<z> 

[0058] r <D^m<om^m^mm\z.x 

5 I ^ ^T-* 5o Sfc, 
•*©TIC»«t5^ y 7^13, T i N/T i <Z>»»R 
iCKfc-ffc:, TaN (Kft^^yMBI) *^ffi<7>W^«r 

Itll Rulcpib-rtc, ^v^^y^v (w) , ^{t:^ 
^y^f^T-ls (WN) , 6^ (Pt) ^^teO^jl^:^^ 

[0 0 5 9] »*J6»»ttTa20 5 «^»fc-r 

tc, f^yfv>;uny8*& (pzt) , f^y^y>) 

A (BTO) , f^^g^hpyf [)a (STO) 
flljfiHt. v-y ^ySlcflHtrfclfrRWUfc^Ctikil* b 

<5 C U B (Capacitor 
Under Bit) *iS^«S:fc JfTRW Lfc^m^R 
40 COB (Capacitor Over Bit) ^it(CjS^-r -5 £ £ 

[0 0 6 0] 

£JlJiRWUfcJ:5^, C^0^(7)^ 
^^yo^^feCi:^, >^ ytyuh7V^^^» 

50 ^ffico^tcS^Mi: Lroft||«ra51Ra«R*aR 
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LT««li*JK*r»ritLft< £ t>, T*I5« 
«JDXP*fc:£ Cfc3E««>*»«rB8Ji:-r S £ £ 5* 

5* 

*"teco«fi8;*xaJ«^^-*-xsg|T-*>So 
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